This paper studies the determinants of investment in legal advice by plaintiffs in patent litigation. A hand-collected sample of US patent litigation cases is used to identify the empirical factors that determine the number of legal counsels employed by the plaintiffs.
Introduction
The aim of the patent system is to provide incentives for innovation. However, patents are not self-enforcing; the patent owners have to enforce their rights through costly litigation. The number of patent litigation cases grew rapidly over the past decades, increasing the importance of patent lawsuits for innovative firms. Because the costs of enforcing patent rights can be tremendous, increasing litigation activity may have an adverse effect on innovative activity. For this reason, patent litigation received increased attention of policymakers, and legal and economic scholars.
The main objective of this article is to identify the main empirical factors that determine a plaintiff's investment in legal advice during a patent lawsuit. I use a hand-collected sample of US patent litigation cases and focus on an important decision of the parties; their counsel choice. Several studies analyze the litigation investment decision and its drivers theoretically (e.g., Farmer and Pecorino, 1999; Katz, 1987) . The underlying assumption behind these theoretical models is that the litigants' investments influence the probability of winning. In my analysis I rely on the number of counsels employed as the measure for the investment in legal advice by the plaintiff 1 . Ashenfelter and Dahl (2012) and Ashenfelter et al. (2013) show that the lawyer choice has an important effect on the probability of winning in litigation or related procedures. Assuming that the number of lawyers is positively correlated with the monetary investment, my results identify important drivers of the costs of enforcing patent rights at court. Even though recent studies analyze the litigation risk of a patent and show that patent and patent owner characteristics are important determinants of the litigation risk of a patent Schankerman, 2001a, 2004; Lerner, 2010) , still little is known about the factors that shape the costs of litigation once it occurred.
The decision to invest in legal advice is basically a problem of weighing up costs and benefits. Therefore, the level of investment depends on the factors determining the productivity and the marginal costs of the investment. The productivity of influencing the court decision depends on the value and complexity of the patents, whereas the costs of the investments depend on the litigants characteristics (e.g., financial constraints). Indeed, my analysis shows that the number of counsels employed is significantly affected by patent and litigant characteristics. More valuable patents and a larger number of defendants increase the plaintiff's investment. Software patents are related to a lower investment of the plaintiffs. Large firms employ more counsels, whereas individual litigants employ fewer. Furthermore, the larger the patent portfolio size of the plaintiffs the larger is the number of counsels.
These results have several implications. First, more valuable patents are not only those that have a higher litigation risk, the costs of enforcing the patent at court are also higher.
Second, software patents are often blamed to be associated with "fuzzy boundaries" leading to increased litigation activity (Bessen and Meurer, 2008) . My result shows that even though software patents may have a higher litigation risk, the costs of the lawsuit are lower. Third, the result that large firms invest significantly more than small firms and individuals identifies a channel through which large firms become more successful at court.
This finding complements the literature on the role of the litigant status for success and the related discussion of "haves" and "have-nots" (e.g., Galanter, 1974; Black and Boyd, 2012; Eisenberg and Farber, 1997) .
Finally, the latter result is related to Lanjouw and Schankerman (2004) . The authors show that patents owned by individuals, small firms and firms with small patent portfolios are more likely to be involved in patent litigation. They argue that a large patent portfolio allows trading of technologies and that large firms are more likely to be involved in repeated interaction. Two factors that facilitate cooperative resolutions of disputes.
However, their results may potentially be also explained by the anticipation of a more costly legal battle. Because large firms invest more in legal advice, the lawsuit becomes potentially more costly for the litigants in sum 2 , decreasing the likelihood of infringements and increasing the scope for cooperative solutions. Hence, small firms are not only disadvantaged in protecting their patent rights because they are not able to achieve a cooperative solution but also because they are at a disadvantage at court.
In addition to the literature on litigation risk, my analysis is related to the literature that analyzes the likelihood of pre-trial settlements, and the duration of lawsuits (Galasso and Schankerman, 2010; Lanjouw and Schankerman, 2004; Somaya, 2003) . The outcome and duration of a case are also likely to be related to higher costs. However, investments in legal advice by the litigants during the (prospective) case is a factor that influences the respective outcome; thereby, potentially driving the results.
The article is organized as follows. The next section describes the sample. I present the empirical analysis and the results in Section 3, and conclude in Section 4.
Data

Data collection
My analysis relies on patent litigation data collected from the Lex Machina database. Unfortunately, I have to exclude some of the cases from the sample. For a number of cases, the relevant documents (the complaints and answers) are not available. Hence, I am neither able to extract the underlying patents nor the participant characteristics.
Because these characteristics are essential for the analysis, I have to exclude these cases.
Furthermore, because it is not possible to clearly follow cases that were consolidated, consolidated cases are dropped, too. The final cleaned data set consists of 582 cases.
3 In the sampling process cases were sorted according to their filing date and information on every tenth case was collected.
Patent litigation cases can be distinguished into two types of cases. In patent infringement suits the plaintiff accuses one or several economic subjects of infringing a technology that is protected by his patent. In contrast, a declaratory judgment suit for non-infringement and potentially patent invalidity is filed by an accused infringer. Declaratory judgment suits are structurally very similar because only economic subjects that were accused of patent infringement are allowed to file a declaratory judgment suit for noninfringement. The similarity is confirmed by the empirical literature that finds similar settlement patterns for both kind of cases (Lanjouw and Schankerman, 2001a,b) . Therefore, I include both kind of patent cases in the following analysis. However, all estimations are also presented excluding declaratory judgments, which represent roughly 16 percent of the cases in my sample.
The investment in legal advice
In the first step of a lawsuit the plaintiff files a formal complaint, which may accuse multiple economic subjects. As a second step the pretrial discovery takes place. Defendants answer the complaint, and provide information for their opponents and the court.
Afterwards, the trial takes place leading eventually to a judgment. However, a settlement may take place in every phase of the lawsuit. In fact, in most legal areas the majority of disputes settle. If a dispute fails to settle and the plaintiff prevails, the court adjudges the plaintiff a certain amount for compensation of the damage. Additionally, it deters the infringers from selling any product that is based on technologies protected by the patent.
My following analysis relies on the number of counsels employed by the plaintiffs at the time of the case filing as the measure for a plaintiff's investment in the dispute.
Lawyers produce evidence and arguments that favor the position of the plaintiff; therefore increasing the expected payoff from a judgment. The underlying assumption behind this variable is that more lawyers increase the costs of legal representation, i.e., that there exists a close relation between the number of counsels employed by a litigant and his intended investment in monetary terms. I derive this information from the respective complaint. Figure 1 shows the distribution of the number of plaintiff counsels 4 across the cases.
On average a plaintiff employs 3.043 counsels. The figure shows quite some variation across the different cases (standard deviation = 1.835). Different plaintiffs invest different amounts in different cases. The question that arises from this observation is whether there exist structural factors that explain the variation. 
Vault Law 100:
The Vault Law 100 is a yearly ranking of the most prestigious law firms based on the perceptions of currently practicing lawyers at peer firms. The survey asked attorneys to score each of the 156 proposed law firms on a scale from 1 to 10 based on how prestigious it is to work for the firm. Associates were not allowed to rank their own firm. 
Lex Machina ranking:
Lex Machina ranks the 300 most frequent law firms in patent cases since 2011. This makes the ranking very comprehensive and also specific with respect to patent law. Unfortunately, the ranking is only available from 2011 on.
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I matched the rankings to the respective law firms in my sample. 9 I then calculated the minimum rank of all law firms that are hired by a plaintiff for the respective case. 6 There exists also a ranking that focuses on Intellectual Property. Unfortunately, the earliest version in 2010 ranked only 15 firms, and the most actual one only 25 firms.
7 For the detailed methodology, see: http://bestlawfirms.usnews.com/methodology.aspx 8 The ranking used in the study was downloaded on December 31, 2014. Therefore, it covers the years 2011-2014.
9 All matches were double-checked manually. Unfortunately, the matching is still not perfect. A problem lies in the fact that many law firms had mergers and/or partner changes which makes an identification using the names difficult.
plaintiffs for which at least one legal counsel shows up in the ranking. The coverage of the ranking is as expected important for the likelihood that a law firm in our sample is part of the ranking. The last column presents the related mean and standard deviations of the minimum rank of the law firms employed by the plaintiffs. Table 2 relates the number of counsels employed to the likelihood that at least one of the law firms is ranked, and to the associated minimum rank by presenting the correlation coefficients. The table shows a significant positive correlation between the number of counsels and the likelihood of choosing a law firm that is ranked. 10 Furthermore, it shows a significant negative correlation between the number of counsels and the minimum rank of the associated law firms for the Vault 100 and Lex Machina rankings. Unfortunately, the US News ranking shows no such correlation.
This evidence leads me to conclude that those litigants who employ more lawyers employ also the higher quality lawyers. An alternative interpretation for that observation is that a litigant chooses the quality of the law firm rather then the number of lawyers.
A high quality law firm then assigns more lawyers to the case. In this interpretation, the number of counsels serves as a proxy variable for the quality of the law firm which is itself likely to be correlated with the intended investment.
I observe a variety of patent, case and litigant characteristics that may shape the decision of the plaintiff. In the following I describe these characteristics and the expected influence on the decision of the plaintiffs. Table 2 : Correlation coefficients of the number of counsels and the associated minimum rank
Variable description
By deciding to invest in legal advice the litigants want to influence the judgment in their favor. The litigants weigh up the productive effect of their decision with the associated costs. Hence, factors influencing the productivity of legal advice and the respective costs are the important parameters for this decision. From the perspective of my empirical analysis there exist three main factors influencing the decision: the value at stake, the complexity of a case, and the litigation costs of the parties. These three factors guide my analysis.
Value at stake
A higher value at stake increases the benefits of winning; therefore, increasing the marginal benefit of investing in legal advice. As a consequence, the litigants invest more.
Therefore, one would expect that the level of investment increases in the value of the underlying patents. To proxy for the value at stake I determine the number of asserted patents, and multiple patent characteristics that indicate the value of a patent. For the calculation of the different patent measures, I rely on patent data provided by Lai et al. (2011) . This data contains information on all patents assigned between 1975 and 2010, including their industry classifications and citations. The data is based on information provided by the US Patent and Trademark Office.
Forward and backward citations: Each patent application has to cite all related prior US patents, and a patent examiner ensures that all relevant patents are cited. From these citation patterns one can derive the backward citations, i.e., the number of patents the respective patent cites, and the number of forward citations, i.e., the number of patents that cite the respective patent. The number of forward citations, indicate the importance of the patent for future innovations, and are used as a standard measure for the patent value. Several studies confirm this assumption and show that this measure is related to the actual value of a patent (Trajtenberg, 1990; Harhoff et al., 1999; Hall et al., 2005) . Harhoff et al. (2003) argue that the number of backward citations are used to back the claims of the patent application; therefore indicating a broad scope of the patent.
Additionally, I determine the share of citations that the patent received from patents belonging to the same patent owner. A larger share of forward self-citations indicates that the patent protects the basis of a cumulative innovation developed by the patentee (Lanjouw and Schankerman, 2004) ; increasing the importance and therefore the value of the patent. Indeed, Hall et al. (2005) show that forward self-citations are even more valuable than external citations. In contrast, a larger share of backward self-citations indicates that a later stage is protected, potentially implying a lower value.
In order to take different citation patterns across time and across technology fields (Hall et al., 2001 ) into account I calculate measures that relate the number of citations of a patent in technology class τ (the 36 two-digit categories as defined in Hall et al. (2001)) with application year t to the average number of citations of all patents in τ with the same application year. Specifically, I define the measure as
C τ ti denotes the number of forward (backward) citations of patent i with application year t and technology class τ . The sum in the denominator denotes the average forward (backward) citations of all patents in τ that have the same application year. Hence, the average of this relative measure for all patents with the same application year in τ equals one.
Generality and Originality index: The "generality" and "originality" indexes proposed by Trajtenberg et al. (1997) are additional citation based value indicators. The bias adjusted "generality" index is defined as follows:
where C iτ denotes the number of patents cited by patent i that belong to technology class τ , and C i denotes the sum of all backward citations. The factor
removes the downward bias of the Herfindahl-index as recommended by Hall et al. (2001) The "generality" measures the variety of other technologies that rely on the patent. "Originality"
is similarly defined, except that it uses the percentage of patents belonging to technology class j that cite patent i. Originality measures the variety of technologies on which the patent relies.
Claims: The claims described in the patent application define the boundaries of patent rights. The more claims a patent has, the broader is the scope of the patent.
Patent breadth: Each patent is assigned to all classes of the UPTO patent classification system to which it is related. The more patent classes are assigned to the patent the broader is the technological scope of the patent (Lerner, 1994) . The number of patent classes is used as an indicator of its technological breadth. Patent breadth and the number of claims regularly serve as complementary measures for the value of a patent.
Ownership concentration of patent rights: The ownership concentration of specific technologies may affect the value of patent for two reasons. First, it increases the market power for a technology. Second, if patents complement each other the value of a patent increases with it's portfolio size (e.g. Galasso and Schankerman, 2010) . I compute the share of patents with an application year within five years in either direction of the suit accounted for by the top four patentees for the related technology class τ .
Complexity of a case
The complexity of a case is an additional important variable. The more complex the case is the more difficult it is for the jury/judge to oversee the case and the more the jury/judge depends on the evidence provided; increasing the productivity of influencing the judgment. Two measures are related to the complexity of a case, the fraction of design patent and the fraction of software patents.
Design patent: In contrast to utility patents, design patents do not protect a technological innovation but a special type of intellectual property: the ornamental design. 11 Design patents are not part of any of the technology fields defined above. Because design patents secure a specific design and are not related to a technology, the boundaries of the patent are relatively clearly defined. Hence, there exists a relatively low level of complexity and the litigants invest less in legal representation.
Software patent: In contrast, it is often argued that the boundaries of software patents are less clearly defined, requiring more subject specific knowledge (Bessen and Meurer, 2008) .
Software patents are often blamed to be on average of inferior quality because examiners lack the relevant knowledge and data; a problem that was especially severe in the early years of software patenting (Dam, 1995; Merges, 1999; Hall and MacGarvie, 2010) . This inferior quality leads potentially to more legal uncertainty. Unfortunately, the definition of a software patent is relatively unclear and follows not straightforwardly. Researchers relied mainly on two approaches to identify software patents. The first one uses the technology classification of the patents Mowery, 2003, 2005) , whereas the alternative relies on a keyword search of the patent specification (Bessen and Hunt, 2007) . Any kind of identification method may lead to two types of misspecification, failing to identify a software patent (type I error) and specifying non-software patents as such (type II error).
Whereas the keyword method performs better with respect to the type I error, it performs worse with respect to the type II error (Hall and MacGarvie, 2010; Layne-Farrar, 2006) .
Therefore, I follow the approach of Hall and MacGarvie (2010) and use a combination of both approaches. First, I identify potential software patents according to three methods individually. I use the IPC classification according to Graham and Mowery (2003) 12 , the USPTO classification according to Hall and MacGarvie (2010) 1314 , and the keyword method proposed by Bessen and Hunt (2007) 15 . This procedure results in three sets of patents. In a second step, I use the union of identified patents of either classification system. The reason for doing so is that both classification systems use different class definitions that do not match perfectly. Finally, I intersect this union with the set of patents that results from the keyword method.
Costs of legal advice
The litigation costs of the litigants play presumably an important role for the legal investment. The higher the (marginal) costs of investing in legal advice the less a plaintiff invests. The issue of litigant status on litigation success has been discussed since Galanter (1974) . Several studies show that the "haves" typically come out ahead of the "have-nots", i.e., large firms with more resources have a higher probability of winning (e.g., Black and Boyd, 2012; Eisenberg and Farber, 1997) . Besides experience and other advantages of repeated litigation (e.g., informal relations to institutional incumbents), the ability to invest in legal advice may serve as an explanation for this observation.
In the following, I use the litigants' characteristics as indicators for the associated litigation costs. By investigating the case documents, I am able to distinguish individuals from firms. Some cases involve individuals that are key employees of the plaintiff or one of the defendants. In these cases, the respective parties are grouped and treated as firms.
I create a dummy variable that equals one whenever the litigant is an individual. Finally, I rely again on the information provided by Lai et al. (2011) to determine the size of the patent portfolio of the litigants. I identify the set of the litigant's patents within a five-year window in either direction of the filing date of the case. 16 The portfolio size can be interpreted as an additional measure of firm size Large firms are likely to have lower perceived costs of employing counsels for two reasons. First, large firms are presumably more often involved in lawsuits; therefore, they Finally, in many cases the plaintiff sues multiple unique defendants 1718 using multiple patents. I determine the number of defendants from the formal complaint of the plaintiff.
The number of defendants might influence a plaintiff's decision through different channels. A plaintiff suing multiple defendants is likely to receive a higher benefit of winning.
Furthermore, more defendants may also be associated with stronger opposition by the defendants. However, both effects are likely to increase a plaintiff's investment; therefore, I expect a positive effect on the number of counsels employed. 17 Note that all observation are cleaned for double counts, i.e., subsidiaries of a company, exclusive licensees or the co-owner of a patent that are involved in the same case are not considered individually.
18 A few cases involve also multiple plaintiffs. These are typically the patent owner and a (exclusive) licensee of the patent. However, both litigants do not act independently. In these cases, I treated the licensee similar to a subsidiary of the plaintiff. Controlling for the presence of an exclusive licensee does not change any of the following results. The plaintiffs use on average 2.01 patents and sue on average 1.531 defendants. More defendants than plaintiffs are part of the Forbes list, and the average portfolio size of the defendants is also twice as high. Hence, the plaintiffs tend to sue stronger opponents.
Empirical analysis
Baseline results
To study the effect of the different variables on the number of counsels employed by the plaintiffs, I adopt a linear regression model with heteroscedasticity-consistent standard errors. Table 4 A similar pattern can be observed by using the absolute number of forward citations instead of the normalized measure.
20 Because the marginal effect of the relative forward citations is non-linear, it is not significantly larger than zero anymore if the average relative forward citations exceed roughly 1300 percent (see Brambor et al., 2006) . However, this is only the case for less than 3 cases (0.5 percent of my sample). The same is true for the average number of claims. If the average number of claims exceed 50, the marginal effect is not significantly different from zero anymore. This is the case for 46 cases (7.9 percent). Significance levels: * : 10% * * : 5% * * * : 1% Heteroscedasticity-consistent standard errors in parentheses. out to be significantly positive. Again, one can observe the correlation of the backward self-citation and the portfolio size of the plaintiff as the coefficient decreases by 30 percent from specification 2 to 3. However, the coefficient remains to be significantly different from zero. Note that this result contradicts the initial expectations. The reasoning was based on the assumption that a larger share of backward self-citations indicate a later stage innovation of a cumulative development, for which Lanjouw and Schankerman (2004) argue that it indicates a lower patent value. However, I observe a significant positive correlation between the number of patents and the share of backward self-citations. Hence, it could be the case that a plaintiff uses all of the patents protecting the cumulative innovation.
Given this evidence, one may conclude that the plaintiffs hire more legal counsels the more often the patent is cited in relative terms, and the more claims the patent has. I see that as evidence that more valuable patents promise higher payoffs from winning the cases, leading to higher investments in legal advice.
Turning to the role of complexity, we can analyze the role of the involvement of design and software patents. The involvement of less complex design patents shows the expected negative effect in specification 3 and 4. However, this effect is also not significantly different from zero in the preferred specification 4 (p-value=0.112). In contrast, the table shows significant negative coefficients for the percentage of software patents in all specifications.
The coefficient in specification 1-6 shows the effect of software patents compared to other patents within the Computers and Communication technology field. Specification 6 that leaves out all of the industry controls shows that this negative effect is also present if I
am not controlling for any of the other fields. The coefficient in this specification shows the effect of a comparison of software patents to an "average" patent. This negative effect contradicts my initial expectations. Even though the effect is robust to the inclusion of additional patent value indicators, it may potentially be explained by a difference in the part of the value of the patents that is not captured by the value indicators. However, Hall and MacGarvie (2010) and Hall et al. (2007) find some evidence that software patents are more valuable than other patents, which would also imply higher investments rather than the observed lower number of counsels.
There also exist some differences across technology fields. A plaintiff hires significantly more counsels the more non-software patents from the Computers and Communication technology field are involved (the baseline are patents that fit not in any of the technology fields). The coefficient is significantly larger than zero irrespectively which category serves as the baseline.
With respect to the proxy variables for the (marginal) litigation costs of the plaintiff, I
observe, consistent with the prediction, that individual plaintiffs employ significantly fewer counsels, and Forbes-plaintiffs significantly more. A Forbes-plaintiff hires on average more than two counsels more than an individual. As argued before, the portfolio size can be interpreted as an additional measure for the size of the litigant; therefore, serving as an additional proxy for costs in hiring lawyers. There exists a non-linear effect of the number of the patents owned by the plaintiff. The number of counsels increase at a diminishing rate in the portfolio size.
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These results on the effects of the "size" of the plaintiff help to explain why "haves"
are more successful at court than "have-nots" (e.g., Galanter, 1974; Black and Boyd, 2012; Eisenberg and Farber, 1997) . Large firms can afford a better legal representation, and invest more in legal advice. Assuming that these investments have a productive effect that should lead to the common observation that larger firms, those that "have", are more likely to win a lawsuit.
Furthermore, these results present a complementing explanation why small firms are handicapped in protecting their patent rights. Lanjouw and Schankerman (2004) show that patents owned by individuals, small firms and firms with small patent portfolios are more likely to be involved in patent litigation. The authors argue that a large patent portfolio allows trading of technologies and that large firms are more likely to be involved in repeated interaction. These two factors may facilitate cooperative resolutions of disputes. However, their observations may potentially be also explained by the anticipation of a more costly legal battle. Because large firms invest more in legal advice, the 21 The marginal effect is not significantly larger than zero for plaintiffs who own more than 2000 patents. In my sample this is the case for 14 cases (2.4 percent).
lawsuit becomes potentially more costly for both sides, decreasing the likelihood of infringements and increasing the scope for cooperative solutions. Hence, small firms are not only disadvantaged in protecting their patent rights because they are not able to achieve a cooperative solution but also because they are at a disadvantage at court. The estimates of the defendant's characteristics show the expected effects.
By focusing on infringement cases only in specification 5, I cannot reject the hypothesis that the effects of the average rel of the patent portfolio size of the defendant has a linear effect on the plaintiffs lawyer choice are linear. All other results remain mainly unchanged if declaratory judgment cases are excluded. Table 5 performs a few additional robustness checks. First, it also includes the generality, originality and ownership concentration measures. I use these additional measures to test the robustness of the software patent coefficient and the effects of the patent owner characteristics. A potential concern is that some unobservable value characteristics of the patents correlate with the size of the patentee, and the characteristics of software patents.
Hence, including additional value indicators potentially captures at least a part of this omitted characteristics. All effects are qualitatively robust to including the additional value indicators.
Second, the table controls additionally for the filing year of the cases in order to take potential time trends into account. Third, as an robustness check for geographical differences, I add dummy variables for the 12 different federal judicial circuits. Finally, I
add dummy variables for all district courts for which I observe at least 10 cases. This is the case for 20 district courts. Unfortunately, including dummy variables for all district courts is given the relative low number of observations not possible. The majority of district courts show up only very few times. Controlling for all of these additional variables leads to a respectable R 2 of 0.381. However, none of the additionally included citation based measures has a significant effect. Furthermore, we can again not reject that the effect of the defendant's portfolio size is linear. All other effects are qualitatively robust. 
Conclusion
This paper uses a novel approach to identify factors that determine a plaintiff's investment in legal advice; a decision that affects the costs of enforcing intellectual property rights. So far the literature focused on characteristics that drive the likelihood of patent litigation, and the duration. However, the analysis of the lawyer choice of the litigants provides interesting additional information about the intensity of the legal battle.
The empirical analysis focuses on an important decision of the plaintiffs, their counsel choice. Using a sample of hand-collected US patent litigation cases I find that the a plaintiff hires significantly more counsels the more valuable the asserted patents are. In contrast, in software patent cases plaintiffs tend to invest less in legal advice. Large firms with large patent portfolios employ more counsels, whereas individual litigants employ fewer.
These results do not only identify cost drivers of patent litigation but these results have also important implications for the patent system, and the litigation system in general.
The patent system is under scrutiny because it is blamed for too many patents with "fuzzy boundaries" in the software sector (Bessen and Meurer, 2008) . It is often argued that these "fuzzy boundaries" of software patents are partly responsible of the steep increase of the number of patent litigation cases. The same characteristics of software patents should affect also the behavior of the plaintiffs at court; the more legal uncertainty is involved the bigger is the scope for influencing the judge and the jury. It turns out that the plaintiffs treat software patents indeed differently. However, plaintiffs invest less in cases handling software patents; attenuating the potential inefficiency related to software patents.
The results of the effect of the size of the firm and their patent portfolio complements the literature on litigation risk of a patent. Lanjouw and Schankerman (2004) argue that a large patent portfolio allows trading of intellectual property rights, and that large firms are more likely to interact more often. Both effects benefit a cooperative resolution of patent disputes, decreasing the litigation risk of patents owned by large firms. However, the results of this paper at least complement their finding, potentially they even serve as an alternative explanation for their empirical observation. Because large firms invest significantly more, the costs of a potential infringer increase. Therefore, they are more able to discourage infringement, and at the same increase the scope for out of court resolution of disputes once infringement occured; both effects also decrease the litigation risk of a patent.
Furthermore, this latter result has important implications for the analysis of litigation in general. The impact of the status of litigants has been an important issue since Galanter (1974) . "Haves" tend to be more successful than "have-nots". My findings identify a channel for his observation. "Haves" are able to invest more in legal advice which increases their success at court.
